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Downhole measurements from Ocean Drilling Program (ODP) boreholes into basalts
of the upper oceanic crust are compared in order to investigate the influence of
spreading-rate, sediment cover and basement age on in-situ physical properties of
mid-ocean ridge basalt. The holes represent spreading-rates from 3 to 15 cm/year,
sediment thicknesses from 93 to 460 m, and basement ages from 6.63 to 167 m.y.
Comparison of log properties shows that distributions and average values of p-wave
velocity are similar in the holes but electrical resistivity and total gamma ray dif-
fer considerably. No relation between spreading-rate and log properties is observed.
Thickness and completeness of sediment cover control the hydrogeology of the crust
and are thus closely related with its ageing. No correlation between sediment thick-
ness and log properties occurs but electrical resistivity and total gamma ray increase
with basement age. This can be explained by sealing of fractures with progressively
changing alteration minerals as a consequence of hydrothermal circulation. Clay min-
erals that are electrically conductive are formed during the entire alteration process
but are predominant in young crust. Electrically insulting minerals such as carbonates
become more important in older crust. Their formation within the fracture network
can cause electrical resistivities to increase. Potassium from the seawater is enriched
in clay minerals or K-feldspar and increases total gamma ray log response. The ef-
fect of ageing of the crust on p-wave velocity is known from seismic experiments but
seismic velocities increase particularly in crust younger than 10 m.y. The comparison
of in-situ physical properties indicates that fluid circulation altering the crust and thus
changing its physical properties continues beyond this age.
